Damage of charge-dependent renal tubular reabsorption causes diabetic microproteinuria.
More negatively-charged proteins are harder to pass through the glomerular charge barrier (GCB) and to be reabsorbed by renal tubules. Although the glycation of albumin increases its negative charge compared to non-glycated albumin, the glycation of transferrin does not change its charge. This difference enabled us to examine the charge-dependent renal function in diabetic proteinuria. The percentage of urinary glycated transferrin (serum %G-transferrin) positively correlated with serum fructosamine concentrations and the percentage of serum glycated albumin (serum %G-albumin) in all subjects. Urinary concentrations of transferrin and beta 2-microglobulin strongly correlated in diabetic patients with microproteinuria, while no significant correlation was observed in subjects with diabetic macroproteinuria or non-diabetic proteinuria. Urine/serum (U/S) ratio of %G-albumin in the patients with diabetic proteinuria was significantly lower than that in subjects with non-diabetic proteinuria, while no difference of the U/S ratio of %G-transferrin was observed between any groups. Furthermore, U-%G-transferrin/U-%G-albumin ratio was highest in the diabetic patients with microproteinuria. These results lead to the conclusion that the initial damage in diabetic kidney causing microproteinuria starts with the dysfunction of charge-dependent tubular reabsorption prior to a loss of GCB.